A recent study of a commercial low-pressure quartz mercury lamp 1 reported by Childs 2 indicated that, with some modification, it might be suitable as a source for emulsion calibration as ordinarily done for the photometry of emission spectra. Childs measured the absolute emission of the Hg 2537 A line and then determined the intensities of some 55 minor lines, from 5790 to 1942 A, relative to 2537 A. All his tests were made with an ac supply of about 300 V at 15 mA.
The lamp consists of a double-bore quartz tube with the electrodes brought out at one end and sealed in a bakelite base. The over-all dimensions are about ~. by 5 in. and the weight is a few ounces. An assortment of shields, for eye protection and for heat insulation, is available, or one can easily be fabricated with any shape of aperture desired.
Childs stated that once thermal equilibrium had been reached, the lamp was very stable. This property of stability combined with an ordinary rotatingsector disk would provide a very effective source for plate calibration. The great attractiveness of the rotating sector as a light modulator is that, when run above the critical frequency, 8 its transmittance is simply the percent aperture, which can be read with accuracy on a scale and does not require a previous photometric calibration. However, because of the stroboscopic effect, an ac source cannot be used. The problem thus was to determine the behavior of the lamp when operated on dc.
Experimental. To test stability, the lamp was set up on the optical bench of a 3.4-m grating spectrograph with photomultiplier-recorder readout. The line observed was 5460 A. A bakelite shield with a slit aperture covered the lamp. Power was supplied by a commercial voltage-regulated dc supply that could be adjusted from zero to 2000 volts. The lamp was operated in two modes, at high and low voltage, with an appropriate current-limiting resistor in series.
For the high-voltage test, the lamp was operated at about 1250 V with a 20-W, 50 000-~t wire-wound resistor. This passed about 10 mA, which gave good intensity and was well within the safe operating range. Ignition was automatic because of the inductive kick of the wire-wound resistor. The drop across the lamp, after heating up, was 270 V.
Recording of the emission was from a cold start. The lamp reached a stable level in about 6 min; it remained constant during the next 30 rain until the test was terminated. The strip chart could be read to an error of about 0.3%, so this was a test not only of the lamp, but, incidentally, of the amplifier as well.
In the low-voltage mode, the lamp was supplied at 350 V with a variable resistance and milliameter in series. It had to be started with a Tesla coil. Equilibrium was reached in about 5 rain and emission remained constant thereafter, except for a slow drift that was also indicated by small changes in current. Even this disappeared after about 20 rain running. In the interim, this drift could be compensated by small adjustments of the resistance. Although stability was not as good as with high voltage, constancy of emission could still be maintained to well within 1%, and the smaller supply is an advantage.
One further test was performed the determination of change in emission with change of curren~-in order to establish the degree of regulation necessary for a given stability. The current was varied in 1 mA steps over the working range of the lamp and measurement was taken when equilibrium was reached after each change. The emission was found to be nearly proportional to current; it cannot be exactly linear because the relative intensities of the lines change slightly with the current level.
Applications. The intensity of the lamp is high enough to permit short exposures with slow spectrographs and slow emulsions. As a guide, using the minor line at 3022 £ and an SA-1 plate in the second order of a 3-m grating, the exposure to reach a density of 1.0 required 8 see.
It should be noted that, because of the doublebore construction, the lamp does not emit uniformly in a radial direction. F o r use as a reproducible source, therefore, the radial orientation must be fixed.
In the application to plate calibration, the simplest procedure is to use a single line, and make a series of graded exposures with variable sector and constant time, which results in an intensity-scale H & D curve. The sector becomes inaccurate at small apertures, but the range can be extended by means of an absorbing filter that, if the series of filtered points overlaps the unfiltered ones, need not be calibrated. For routine work, this procedure may be too tedious; probably it would be more convenient to use it as a primary standard to calibrate a line group, either of the ironbead are or of lines of the base element of the samples being analyzed.
Many other uses for a constant dc source should be found in the laboratory. For example, it can be used to determine the reciprocity failure of emulsions, the relative speeds of plates, the extent of scattered light in the densitometer, and the intensity of grating ghosts. 1, 711-716 (1962 ). 3. J. It. Webb, ft. Opt. Soc. Am. 28, 157-169 (1933 .
Attachment for a Rotating Sector

T. A. Read
Associated Lead Manufacturers, Ltd., Middlesex, Great Britain
Because of the marked curvature of spectral lines obtained with the Hilger medium quartz spectrograph, rotating-sector plate calibration involves repeated manipulation of the microphotometer adjustments to align individual steps with the microphotometer slit.
In a recent program involving the use of a closeratio sector, visual discrimination between adjacent steps proved impossible, and the necessary manipulation became extremely tedious.
The attachment shown in Fig. 1 superimposes a series of clearly defined lines on the calibration plate. Although it was made to cope with the problem quoted, the resulting ease of reading is such that a similar attachment is being made for use with the more usual 2:1 ratio sector. The grooved capstans are eccentrically mounted for precise fore-and-aft adjustment in the l-ram gap between sector and slit. Height adjustment, which is made visually with the sector rotating, is by simple sliding sleeves.
The threads are of grey nylon monofilament of 0.005 in. diam (1.3 lb fishing line).
There are obvious possibilities of image degradation arising from scattered or fluorescent radiation from the nylon or from the well-known adjacency effects. No such effects could be detected in Kodak B-10 plates after dish development.
